Response of astrocytes to gamma-aminobutyric acid in the neonatal rat optic nerve.
The electrophysiological response to gamma-aminobutyric acid (GABA) was determined in astrocytes of the isolated intact optic nerves of rats aged 8 to 12 days old, identified morphologically following intracellular injection of horseradish peroxidase. At this age, astrocytes had a mean (+/- S.E.M.) resting membrane potential of -62.25 +/- 1.9 mV (n = 32), and responded to GABA by a depolarization characterized by an initial peak of mean 9.1 +/- 0.6 mV, which was not sustained and fell to a plateau level. The effect of GABA was mimicked by the GABAA-receptor agonist muscimol, but not by the GABAB-receptor agonist baclofen, and was reduced in the presence of the GABAA-receptor antagonist bicuculline. Astrocytes responded to 10 mM [K+]o by a single phase depolarization of 16 +/- 2 mV (n = 5). It is concluded that GABA acts directly on astrocytes and its effect is not mediated by K+ released by axons. This study indicates the presence of functional GABAA receptors in neonatal rat optic nerve astrocytes in situ. The results suggest immature astrocytes may be the source of the GABA response described in two recent studies on the rat whole optic nerve preparation. The astrocyte response to GABA may be important in axon-glial signalling during development.